The anion-carrier mediated uncoupling effect of dicarboxylic fatty acids in liver mitochondria depends on the position of the second carboxyl group.
Effects of dicarboxylic fatty acids with varying positions of the carboxyl groups on respiration and membrane potential of liver mitochondria were studied. Tetradecylmalonic acid (a fatty acid with two carboxyl groups in the alpha-position) efficiently uncoupled oxidative phosphorylation similarly to palmitic acid with the same number of carbon atoms. Similarly to the uncoupling by palmitic acid, the coupling effects of carboxyatractylate and glutamate changed reciprocally with changes in pH of the incubation medium: on increasing the pH from 7.0 to 7.8, the coupling effect of carboxyatractylate increased and that of glutamate decreased. A dicarboxylic fatty acid with the second carboxyl at the end of the alkyl chain in the omega-position (alpha, omega-tetradecyldicarboxylic acid) stimulated respiration of the mitochondria at a significantly higher concentration than myristic acid with the same number of carbon atoms, but unlike the latter nearly failed to decrease the transmembrane potential DeltaPsi. Neither carboxyatractylate nor glutamate inhibited the respiration stimulated by this dicarboxylic fatty acid.